ALGEBRA PROPERTIES 


ARITHMETIC PROPERTIES EXPONENT PROPERTIES PROPERTIES OF INEQUALITIES 
ASSOCIATIVE a(bc) = (ab)c a"a™ = qnutm Ifa<bthena+c<b+canda—c<b-c 
COMMUTATIVE a+b=b+aandab = ba (a")" = nm Ifa <bandc > Othenac < beand a/c < b/c 
DISTRIBUTIVE a(b+c) = ab+ac Ifa <bandc < Othenac > beand a/c > b/c 

(ab)" = a"™b”™ 


ARITHMETIC OPERATIONS EXAMPLES See eee Mee NU NEEN 


at= a i= V-1 
ab +ac =a(b+c) a c ad—bc a 5 
Eo i*=-—-1 
b ab bd bd aixstt b\™ pm 
ae eee ae (5) =(=) =a | aaa azo 
(¢) c-d d-—c 7 (a+ bi)+(c+di)=atct+(b+d)i 
b = *. a+b a b a on-m _ 1 . : ; 
he =——4— ane = Gman (a+ bi) -—(c+di)=a-—c+(b-d)i 
C ee 
== ab+ac_, , pe ee, (a+ bi)(c + di) = ac—bd+(ad+bc)i 
(2) qo pe (a + bi)(a — bi) = a2 +B? 
a\" a” 
La cecal Ls (5) ad (;) = la+ bi| = Va? +b? 
bd bd Toy be ee 
(5) ‘ ; (a+bi) =a-—bi 
on (a + bi)(a + bi) = |a + bil? 
QUADRATIC EQUATION . sed ; 1 7 (en ae bi 
For the equation —b + Vb2 —4ac am = (am) = (a")m (at+bi) (at+bi)(a—bi) a2+b? 
= 
24+ bx+c0=0 a 
coe bUccecls COMMON FACTORING EXAMPLES ABSOLUTE VALUE 
RADICAL PROPERTIES LOGARITHM PROPERTIES = x2 — g2 =(x +a)(x—-a) ae (2 ifa>0 
ify = y= —a,ifa<0 
Pew ais ie i x* + 2ax +a? = (+a)? 
nfT = log, b=1 and log, 1=0 ja| = |-a| 
Va = an log, b¥ =x x? — 2ax +a? = (x-a)* 
™MIn mn a| =0 
\ Va= Va plo8o* = x x? +(a+b)x+ab=(x+a)(x+b) lal 
n nyp-n ] = 
ab = VaNb logax = a x? + 3ax? + 3a?x +a? = (x +a)? ap lab 
n Oogpa 
nfa “a a lal 
—— r) = 34ae=(x+ 2_—ax+a? |= 
bp log, (x") = rlog, x x? +a? =(e+a)Q? —ax+a’) 5 ry 
an = a ifnis odd log, (xy) = log, x + log, y x3 —@3 = (x —a)(x? +. ax +a?) 
x = , ja+ b| < |a| + |D| 
Va" = |al,ifnis even log, y = 108p x — logpn Y x2 — g2n = (x — g)(x" + QQ”) 


COMPLETING THE SQUARE 
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1. Divide by the coefficient a. 
2. Move the constant to the other side. 


Latest News e Professional Networking 
3. Take half of the coefficient b/a, square 
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: . : it and add it to both sides. 
Online Toolbox e Community Blogs and Projects 4. Factor the left side of the equation. 
Technical Discussions e Find Jobs and Events 5. Use the square root property. 
6. Solve for x. 
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GEOMETRY SHAPES AND SOLIDS 


SQUARE RECTANGLE CIRCLE 
P=4s ee P=2a+2b -———_-4__.. P=2nr 
A=s* A=ab A=nr? 
S b 
TRIANGLE PARALLELOGRAM CIRCULAR SECTOR 
an cha P=2a+2b Lema 
A=>bh i A= bh nl 4 6 
= 2 
A= mr 360° L (> 
b b 
PYTHAGOREAN THEOREM CIRCULAR RING SPHERE 
pepe Se A=m(R* -1r?) S=4nr? 
4 3 
c= a?+b? c a - = 
b 
TRAPEZOID RECTANGULAR BOX RIGHT CIRCULAR CONE 
P=a+b+c+d a A = 2ab + 2ac + 2bc A ee eis 
= C 
a+b d V = abc s=vVr2+h? 
2 - 2 
a V= gu h s 
b D 
CUBE CYLINDER 
A= 6 A=2nr(r+h) 
i h FRUSTUM OF A CONE 


1 
V= g(r? +rR +R?) 
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TRIGONOMETRY DEFINITION 


RIGHT TRIANGLE DEFINITION TRIG FUNCTIONS RANGE 
; opposite hypotenuse -1<sinOd<1 
sin @ = ————____ csc 9 = ———___ 
hypotenuse opposite : —~1<cos@<1 
SI 
~ 
adjacent hypotenuse a —oo < tan@ < 00 
05° Fypotenuse "adjacent < 
YP ee = csc@ >1andcsc@ < —1 
opposite adjacent sec @ > 1andsecé < —1 
tan 60 = ——__ cot @ = ——___ 
adjacent opposite 
—oo < cot@ < 00 
UNIT CIRCLE DEFINITION TRIG FUNCTIONS DOMAIN 
sind=y sin9@, @ can be any angle 
cosdé =x cos@, @ canbe any angle 
y 1 
tan@ =— tan 0, o+(n+5) Tl, n= 0,+1,+2,... 
x AD) 2 
arth 
1 cscO, 0#nT, n= 0,+1, +2, ... 
csc9 =— 
” 1 
sec, 6+ (n+5) TL, n = 0,+1, +2,... 
secO =— (1,0) 
coté, 0#nnT, n = 0,+1,+2,... 
cot@ =—- 
TRIG FUNCTIONS PERIOD 
Yo ; 20 
“Yay sin(w@) - T =— 
21 
cos(w8) - T =— 
w 
tan(w) > T=— 
> =— 
an(w - 
ee 
INVERSE TRIG FUNCTION NOTATION INVERSE TRIG DOMAIN ee 
in-tx = inx = Asi invttx:-1<x<1 21 
sin-* x = arcsinx sin x sin-* x x ner ee ee 
cos-tx =arccosx = Acosx cos+x:-1<x*<1 me 
1 
tan-!x = arctanx = Atanx tan-tx:-wo<x<0o cot(w8) > T= a 
INVERSE TRIG FUNCTION RANGE 
EEWeb.com 
. . . . ean . -1 —s 
Electrical Engineering Community 7 Ssin™ x55 
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TRIGONOMETRY 


LAWS AND IDENTITIES 


TANGENT IDENTITIES 


RECIPROCAL IDENTITIES 


ee sae csc @ = 1 sin@ = 1 sin? @ + cos?@ =1 
~ cos@ sin 0 csc @ 
1 1 2 = 2 
= = tan‘ 0 +1= sec“ 0 
a cos 6 sec 6 = aan cos0 = oT 
a on ee tan@ = —— cot?@+1=csc?6 
tan @ cot@ 


EVEN/ODD IDENTITIES 


sin(—@) = —sin@ 


DOUBLE ANGLE IDENTITIES 
sin(20) = 2sin@cos@ 


HALF ANGLE IDENTITIES 


in(5)=4 1—cosé 
sin > )=+ 5 


cos(—0) = cos@ cos(24) = cos? 6 — sin? 0 
tan(—0@) = —tan@ = 2cos*@-1 6 1+ cos @ 
cos (=) =+ 
2 2 
csc(—9) = —cscd = 1-2sin?6 
sec(—@) = sec@ _ 2tané ) 1—cosé 
rane) 1 — tan? 6 tan(5) =e 1+ cosé 


cot(—@) = —coté 


PRODUCT TO SUM IDENTITIES 


sinasinB = 5 [costa — B)—cos(a+ B)] 


[cos(a — B) + cos(a + B)] 


cosacosB = 


cosasinB = 


1 
2 
sina cos B = 5 [sina + PB) +sin(a — B)] 
1 
5 [sin(a + B) — sin(a — B)] 


SUM/DIFFERENCES IDENTITIES 
sin(a + 6) = sinacosB +cosasinP 


cos(a + B) = cosacosf + sina sin B 


tana + tan fP 


tan(a + 8) = ————__. 
an(a £8) 1+ tanatanP 


SUM TO PRODUCT IDENTITIES 


Se) 
Ss) 
yee) 
> )s0() 


MOLLWEIDE’S FORMULA 


sina+sinp = 2 sin ( 


sina — sinB = 2.cos( 


cosa+cosp = 2-cos ( 


cosa —cosp = —2sin( 


atb _ cos [5 (a — p)| 


= ny) 
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PYTHAGOREAN IDENTITIES 


PERIODIC IDENTITIES 
sin(@ + 27mn) = sin@ 


cos(@ + 2mn) = cos@ 
tan(@ + mn) = tan@ 
csc(@ + 2mn) = csc@ 
sec(@ + 27mn) = secd 
cot(@ + 2n) = coté 
LAW OF COSINES 

a* = b? +c* — 2bccosa 
b* = a? +c? — 2accosB 


c? =a? + b* — 2abcosy 


LAW OF SINES 


sina sin siny 


a b Cc 
LAW OF TANGENTS 
1 
a» _wnfi@-p) 
at+b tan[>(a + )| 


b-c_tan[;@6-y)| 
+e tan[zB+y)| 


a-c_tan[(@-y)| 
cae tan[5(@+7)| 


COFUNCTION IDENTITIES 
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CALCULUS 


DERIVATIVES AND LIMITS 


CHAIN RULE AND OTHER EXAMPLES 


DERIVATIVE DEFINITION COMMON DERIVATIVES 


ml Bg = f@) d d 
RYO) =1'@ = _@e=l 7 FO") = nlf’ @) 
d 
BASIC PROPERTIES qa (sin x) = cosx < (ef) = f(xef® 
(cf (x)) = c(f’(x)) © (c0sx) = —sinx d f'(x) 


= nlf @N) = 


(f(x) + g(x) = f'@) +9’) f(x) 


d 
d _ — (tan x) = sec? x d 
ae - =~ Ginlf @)) = f'Ccoslf@)] 


d 
— (secx) = secx tanx 
d d 
MEAN VALUE THEOREM x = Coslf)D = -F'@)sinlf(@)] 


ae sy (sea) = E50 xcOtX F 
c in (a, b) such that d qx (tanlf Cd) = f'(x)sec?[f(x)] 
i= f(b) — f(a) ax (Ot) = —csc? x “ 
“b-a d 
. fens ae if ax Sec) = f'(x)sec[f (x) ]tan[f (x)] 
PRODUCT RULE a ah d (x) 
d ae 1 — (tan “[f(x)]) = ee 
(FgCO) =f@¥9@) + f@aey || ae P-—“Fae || * eae 
1 d a = wo (GCF) 
QUOTIENT RULE ao Oe ag FO) = FYE oom jo, ee 9) 
d ‘RO gbO =F Ga’ a ae 
=() = (Ws aa 2 ax (0) = a In@) PROPERTIES OF LIMITS 
SSUERRnE ad Cae These properties require that the limit of f(x) and g(x) exist 
. ; lim[ef(2)] = c lim f(x) 
a x”) =nx"-1 (in) = =-,x>0 
(x") = x’ 
dx ; lim [f (x) + g@)] = lim f(x) + lim g(x) 
= anlx )=- 
— ae — lim f(x) g (e)] = lim f (x) lim g(x) 
ql (9@))) = f'(g@))g9'@) F (loge = x In(a) 


(x) lim g(x) : tg) ms 


LIMIT EVALUATION METHOD — FACTOR AND CANCEL 


? xe-x712_ | @+3@-4)_ (eae 27 
ar x2 43x ae x(x+3) Para x 3 
L’HOPITAL’S RULE 
0 +oo 
im = oh ae a 


xag(x) O°. +0 xvag(x) xoag'(x) 
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re = lim f (x) 
lim x>a 
x>alg 


limif@e))" = [lim foo] 


LIMIT EVALUATIONS AT +-co 
lim e* = oand lim e* =0 
x00 xk 7—- 
lim In(x) = co and lim, In(x) = —oo 
x00 x 0+ 
Cc 

Ifr > 0 then lim = =0 

X?0 X 

Cc 
Ifr > 0 & x’ is real for x < O then lim F =0 
X00 


lim x” = oo forevenr 


x +00 
lim x” =o & lim x’ = —o foroddr 
xX- 00 X--0CO 
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CALCULUS INTEGRALS 


DEFINITE INTEGRAL DEFINITION COMMON INTEGRALS 
[ reo = lim) fp )Ax [kar=sx+e sec? x dx = tanx+C 
b-a 1 
where Ax = and x, = a + kAx [mr ae=—oa tone secxtanx dx =secx+C 
n 


FUNDAMENTAL THEOREM OF CALCULUS 


jee dx = iE dx =In|x|+C cscxcotx dx = —cscx+C 
x 


b 
[ feodx = F@OR = FO) - F@ 


KO, 


1 csc? x dx = —cotx+C 
where f is continuous on [a,b] and F’ = f i +b dx = G nlax +b/+C ~ 
INTEGRATION PROPERTIES [ ince dx =xIn(x) -—x+C J tone dx = In|secx|+C 
b b 
| cf (x)dx = c | f(x)dx 
a P [etdx=er+e | secx dx = In|secx + tanx|+C 
b b b 
[ feo ta@ax =| sooax + | gear 
4 a - ; 1 _ 1 4 ft 
f ; ; [ cosx dx = sinx +¢ | eee ae = Stan (—)+¢ 
| f(x)dx = 0 and | f(x)dx = -| f(x)dx 
: a b i ; 1 ae 1 d 4 (-) 4C 
c c sinx dx = —cosx ——- dx = sin — 
| f(x)dx +{ f(x)dx = i f(x)dx vVae—u? a. 
a b a 
APPROXIMATING DEFINITE INTEGRALS TRIGNOMETRIC SUBSTITUTION 
Left-hand and right-hand rectangle approximations EXPRESSION SUBSTITUTION EXPRESSION EVALUATION IDENTITY USED 
. s se? x= asing a2 — a2 sin2 0 1 — sin? 9 
Ly, = Ax ) f (Xx) R, = Ax ) f (Xx) a? — x? 7 
k=0 k=l dx = acos@ dé =acos@ = cos* 6 
Midpoint Rule 
= x= asecd 2 sac? b 2 sec? 9-1 
Xe + X41 2 2 V¥a*sec*0—a ~ 
M, =A as : lee _ 
a Dk 5 dx =asec@tandd@ =atand = tan’ 6 
Trapezoid Rule 
Ax Jara a Oa lq2 + a2 tan2 6 1+ tan? @ 
Tn = (fF (Xo) + 2f 1) + 2f (xp) + + f (Kp) a? + x? = 
mals o) + 2f (x1) + 2f (% fn) Fe weect ods ee = sec? 6 
APPROXIMATION BY SIMPSON RULE FOR EVEN N INTEGRATION BY SUBSTITUTION 


b g(b) 
Sy =F (FCe0) + Af Ca) + 2f Gen) + 2FCEnea) + AF Cina) + FORD) l F(a@)) 9'@)dx = I. os 


where u = g(x) and du = g'(x)dx 
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INTEGRATION BY PARTS 
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[ wav = ww - [ eau where v = [ av 
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